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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP03fl)023 1 



I. Basis of the report 

1. With regard to the elements of the international-application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are hot annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1-6 as originally filed 
Claims, Numbers 

1-12 received on 09.1 0.2003 with letter of 09.1 0.2003 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under, this item., .\ . 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). , 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form: 
»■•■ » , 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. *. 

□ . The statement that the information recorded in computer readable form is identical to the written 'sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: . . 

□ the description, pages: 

□ the claims, Nos.: 

Q the drawings, sheets: . 

5. □ This report has been established as if (some of) the amendments had not been made; since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

. No: Claims 



1-12 



1-12 



1-12 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

D1 : EP-A-0 737 663 
D2: EP-A-0 81 6 321 

1 . . The present application claims an intermediate (I) in the synthesis of phytone - 
(claim 7) a process for obtaining it (claim 1) and a process for the preparation of 
phytone by using said intermediate (claim 8) 

i 

Intermediate (I) is obtained by coupling an acetylenic compound (III) and a 
terminal olefin (II) in a total synthetic strategy C 8 + C 10 - C 18 (I) - - phytone 

2.1 Document D1 describes the coupling of acetylenic compounds and ot,p- 
unsaturated ketones. None of the starting materials (III) and (II) as in the 
application are disclosed. 

2.2 Document D2 describes a synthesis of phytone through a totally different process 
(see scheme on p. 3) that implies C 8 - - C 12 - - C 18 - phytone. • . 

Claims 1-12 are new in the sense of Art. 33(2) PCT. 

3. In light of the state of the art, the problem to be solved can be regarded as to the 
provision of an alternative synthesis of phytone. 

4. The problem is solved by the process of claim 1 , leading to the intermediate (I) 
(claim 7) that is further (claim 8) hydrolysed and hydrogenated to allow the 
obtention of the phytone. 

5. No indications were found that could have led the skilled man to choose this 
particular strategy in order to solve the problem posed. It also has to be noted that 
D1 refers to the coupling of conjugated defines, whereas the terminal olefin (II) as 
in the application is not conjugated. The synthesis of D2 uses a completely 
different strategy, from which the present approximation cannot be deduced. 

Claims 1 -1 2 are regarded as inventive, in the sense of Art. 33(3) PCT. 
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6. There are no doubts about industrial applicability (Art. 33(4) PCT). 
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CLAIMS 

1 . Accordingly, the present invention provides a process for the 
preparation of a compound of formula (I) 

a) 

which comprises reacting a compound of formula (H) 
(H) 






with a compound of formula (III) 



(in) 



10 in the presence of a catalyst and a polar solvent 

2. A process as claimed in claim 1 in which the polar solvent is selected 
from dimethylfbimamide, dimethylacetamide, dimethylsulfoxyde or N- 
methyi pynolidone 

3. A process as claimed in claim 1 or claim 2 in which the catalyst is 
15 selected from cationic divalent ruthenium complexes such as 

cyclopentadienyl ruthenium hexafluorophosphate tris - acetomtrile, or 
pentamethyl-cyclopentadienyl ruthenium hexafluorophosphate tris - 
acetonitrile 

4. A process as claimed in any one of the preceding claims earned out in the 
20 presence of a second solvent, said second solvent being immiscible with 

the first solvent 

5. A process as claimed in claim 4 in which fee second solvent is an apolar 
solvent selected from alipahtic or aromatic hydrocarbons. 

6. A process as claimed in any one of the preceding claims carried out at a 
25 temperature of from 20 to 1 00°C and under atmospheric pressure. 

7. Novel compound characterised by the following structure 
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8. A process for the preparation of phytone which comprises (a) a fist step 
of hydrolysing the compound as claimed in claim 7 to produce a 
hydrolysis product; and (b) a second step of hydrogenating the hydrolysis 
product of step (a) 

9. A process as claimed in claim 8 wherein the first step is carried put in the 
presence of an acid catalyst selected from sulphonic acid, sulphuric acid 
and hydrogen chloride. 

ID. A process as claimed in any one of claim 8 or claim 9 in which the first 
step is carried out in the presence of an organic solvent selected from an 
organic hydrocarbon and an ether. 

11. A process as claimed in any one of claims 8 to 10 in which the second 
step is carried out in the presence of hydrogen and a metal or metal salt 
selected from palladium or platinum, Raney nickel optionally in the 
presence of iron, manganese, cobalt, copper, zinc or chromium; zinc in 
the presence of acetic acid; stannous chloride; and molybdenum (m) 
salts. 

12. A process as claimed in claim 11 wherein the catalyst is palladium 
supported on charcoal. 




which comprises reacting a compound of formula (IT) 




with a compound of formula (HI) 



(in) 




in the presence of a catalyst and a polar solvent 

2. A process as claimed in claim 1 in which the polar solvent is selected from 
dimethylformamide, dimethylacetamide, dimethylsulfoxyde or N-methyl 
pyrrolidone 

3. A process as claimed in claim 1 or claim 2 in which the catalyst is selected 
from cationic divalent ruthenium complexes such as cyclopentadienyl 
ruthenium hexafluorophosphate tris - acetonitrile, or pentamethyl- 
cyclopentadienyl ruthenium hexafluorophosphate tris — acetonitrile 

4. A process as claimed in any one of the preceding claims carried out in the 
presence of a second solvent, said second solvent being immiscible with the 
first solvent. 

5. A process as claimed in claim 4 in which the second solvent is an apolar 
solvent selected from alipahtic or aromatic hydrocarbons. 

6. A process as claimed in any one of the preceding claims carried out at a 
temperature of from 20 to 100°C and under atmospheric pressure. 

7. Novel compound characterised by the following structure 
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8. A process for the preparation of phytone which comprises (a) a fist step of 
hydrolysing the compound as claimed in claim 6 to produce a hydrolysis 
product; and (b) a second step of hydrogenating the hydrolysis product of step 
(a) 

9. A process as claimed in claim 8 wherein the first step is carried out in the 
presence of an acid catalyst selected from sulphonic acid, sulphuric acid and 
hydrogen chloride. 

10. A process as claimed in any one of claim 8 or claim 9 in which the first step is 
carried out in the presence of an organic solvent selected from an organic 
hydrocarbon and an ether. 

1 1. A process as claimed in any one of claims 8 to 10 in which the second step is 
carried out in the presence of hydrogen and a metal or metal salt selected from 
palladium or platinum, Raney nickel optionally in the presence of iron, 
manganese, cobalt, copper, zinc or chromium; zinc in the presence of acetic 
acid; stannous chloride; and molybdenum (HI) salts. 

12. A process as claimed in claim 11 wherein the catalyst is palladium supported 
on charcoal. 

13. Vitamin E obtained from a phytone characterised in that the phytone is 
prepared by a process according to any one of claims 8 to 12. 



